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Problem Solving Questions

Question 1

a)

To see if Dane made it across the gap the car must move more than 30m
horizontaly before it falls the 20m vertically. Since we know the horizontal
velocity is constant we need to find the time the car is in the air ...

1 1
Ad = vy + §at2 = 20=0+ 5(9.8)152

20(2)
t=1/" = =202
9.8 ’

Now just convert the car’s velocity in m/s and see how far the car travels in

2.02s ... -
U= 36 16.11m/s

- Ad =16.11(2.02) = 32.54m

The car travelled 32.54m during the 2.02s through the air and therefore made
it across the gap.



b)

. F,y = 9.8(500) cos 15 = 4900 cos 15 = 4733.0365N
<. Fy = 9.8(500) sin 15 = 4900 sin 15 = 1268.2133N

. Fy = uF,. = 0.6(4733.0365) = 2839.8219N

. Fo = Fy — F,| = 2839.8219 — 1268.2133 = 1571.6086N

Thus the net force in 1571N up the ramp.

i =md = Foy =1571.6068 = 500¢ = @ = 3.143m/s*

We know the initial velocity and the acceleration so we can finally find the
time it takes Dane’s car to stop ...

vy = U7 + at

—25

=2 —3.14 =
0=25+(-3.143)t = 103

t

c.t="7.6s

After landing saftely on the ramp Dane’s car took 7.6s to come to a complete
stop.



Question 2

a)

In order to solve this problem we need to use the conservation of energy
theorem. That is the energy at the top of the hill will be the same as the
energy at the bottom of the hill ...

1
Etop - Epotentz’al + Eelastic = mgh + §k$2

Eiop = 55(9.8)(35) + %(73.4)(5.56)2
*** Remember to change the compression displacement into meters™***
oo By = 20000J
FEpottom = B, = %mzﬂ
Since Lesley is moving and there elastic or gravitational potential energy.

By the conservation of energy theorem Ey,, = Epotom and thus ...

1
20000 = Eportom = 5(55)(1}2)

4
\/% =v = U=20697m/s

Therefore Lesley’s speed before the collision is 27m/s.
b)

For an elastic collision kinetic energy as well as momentum are conserved
so the momentum equation is as follows ...

pL+pB =p,+pp

/ li
mrpvr +mpvp = mrv; + mpupg

(1) 55(27) + 0 = 550, + 3lvg

3



Now the kinetic energy equation is as follows ...

1 9 1 /2+1 ;2
—mrv = —mrrv —mpv
9 LVL 9 LYy, 9 BUB

(2) 55(27)% = 550, + 3lvsy

We now have to solve two equation with two unknowns ...

594 — 550, :
(1) 31 L = Up
, 594 — 550,
(2) 40095 = 550, + 31(3—1%)
vy = 26.3m/s
= (1) 1485 = 55(26.3039) + 31vy
vy = 1.24m/s

. pp = 26.3039(55) = 1450N - s
. pp = 1.235(31) = 38.285N - s

red Therefore, Lesley’s momentum was 26.3 N - s to the right. While the
second ball’s momentum after the collision was 38.3/V - s also to the right.

Question 3

a)
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b)
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Question 4

a)

Her proper length is measured from her frame of reference.

b)
: L
Lp=1L, |[1-=% = L,—=——=2_
C 02
T2
1.5
. Ly = -
1_ (o.igc)
Ly =3.04m
c)
V2 tm
ty = ts 1——2 = tg=
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Question 5

Since we want the vertical velocity to zero we can approach this question
by the following formula ...
Vg = V1 + at

The final velocity is Om/s as required and the initial velocity can be found as
follows ...

sin 37 = %‘”
1.5-10°sin 37 = vy
covy =9.03 - 10*

-, 0=9.03-10" 4 a(1.67)

et

Now the acceleration can be found from F = md = @ = From here the

force of the electric field is ...

m*

—

— — E
F=qF = 0=903 10— (1.67)
m

—

B
= —9.03-10° = Z(1.67)
m

9.03-10'm _ =
—1.67¢q
—9.03-10%(9.11-10731)
—1.60 - 10-19(1.67)

- E=31-10""



